Toxic effects of daunorubicin on isolated and cultured heart cells from neonatal rats.
Various aspects of the cardiotoxicity of the anthracycline derivative and antineoplastic drug daunorubicin were investigated using isolated and cultured cells from neonatal rat hearts as a model system. Treatment of the cells with concentrations of daunorubicin of the same order of magnitude as those used in chemotherapy was accompanied by marked toxic effects, e.g. a decreased or abolished contraction, and release of lactate dehydrogenase, pyruvate and oxidized glutathione to the medium. A decreased frequency of contraction appeared to be the most sensitive probe of daunorubicin toxicity, followed by release of pyruvate and oxidized glutathione/lactate dehydrogenase. Daunorubicin and/or its metabolites also bound to cellular protein and DNA. Exposure to daunorubicin was shown to be accompanied by a rapid induction of primarily DT-diaphorase and a slower induction of glutathione transferase. The latter observations are interpreted to indicate a protective role of quinone- and peroxide-metabolizing enzymes, respectively, and support the hypothesis that daunorubicin toxicity involves generation of free radical derivatives, which initiate lipid peroxidation. This conclusion is further substantiated by the demonstration that addition of daunorubicin leads to an increased oxygen consumption.